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(57) ABSTRACT 

A connecting device is disclosed, which includes a connector 
structure having a housing, a plug connector, a plurality of 
electrical contacts and a magnetic-metal set. The housing has 
a Surface on which the electrical contacts and the magnetic 
metal set are disposed, and the plug connector protrudes from 
the housing and is electrically connected to the electrical 
contacts. An electronic device assembly is further disclosed, 
which includes an electronic device and the aforesaid con 
necting device. The connecting device can be inserted into a 
Socket connector of the electronic device, so as to transform 
the Socket connector into a non-pluggable magnetic connec 
tOr. 
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1. 

CONNECTING DEVICE AND ELECTRONIC 
DEVICE ASSEMBLY 

PRIORITY 

This application claims priority to Taiwan Patent Applica 
tion No. 102104170, filed on Feb. 4, 2013, which is hereby 
incorporated herein by reference in its entirety. 

FIELD 

The present invention relates to a connecting device and an 
electronic device assembly, and more particularly, to a con 
necting device and an electronic device assembly that have a 
magnetic connecting interface. 

BACKGROUND 

Storage devices such as data storage devices (e.g., mobile 
disks or memory cards) or electric energy storage devices 
(e.g., mobile power Supplier) are widely used in people's 
daily life and allow people to store, share and carry about data 
or to replenish electric energy conveniently. 

Such storage devices generally comprise a plug connector, 
which can be plugged into a socket connector of other elec 
tronic devices (e.g., a notebook computer) to electrically con 
nect the storage device and the electronic device with the 
storage device protruding from the electronic device. 
As the storage device protrudes from the electronic device, 

the storage device might be inadvertently impacted. In case of 
a great impact force, the storage device will be damaged (e.g., 
due to fracture of the plug connector); and even worse, the 
impact force might cause the electronic device to be displaced 
together with the storage device and then fall off to the ground 
to result in damage of the electronic device. 

Accordingly, a need exists in the art to provide a device that 
can make improvements on at least one of the aforesaid short 
comings. 

SUMMARY 

An objective of the present invention is to provide a con 
necting device, which can be used as a medium for data or 
electric energy transmission and can transform a plug con 
nector of an electronic device into a non-pluggable magnetic 
connector so that it is less likely for the electronic device to be 
damaged when a peripheral device connected to the elec 
tronic device is impacted. 

To achieve the aforesaid objective, the connecting device 
of certain embodiments of the present invention comprises a 
connector structure, which has a first housing, a plug connec 
tor, a plurality of first electrical contacts and a first magnetic 
metal set. The first housing has a first surface on which the 
first electrical contacts and the first magnetic-metal set are 
disposed, and the plug connector protrudes from the first 
housing and is electrically connected to the first electrical 
COntactS. 

Another objective of certain embodiments of the present 
invention is to provide an electronic device assembly, com 
prising: an electronic device, having a socket connector, and 
the connector structure disclosed above, wherein the plug 
connector is inserted into a socket connector of the electronic 
device, and the first electrical contacts are located outside the 
electronic device. 
The detailed technology and preferred embodiments 

implemented for the subject invention are described in the 
following paragraphs accompanying the appended drawings 
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2 
for people skilled in this field to well appreciate the features of 
the claimed invention. It is understood that the features men 
tioned hereinbefore and those to be commented on hereinaf 
ter may be used not only in the specified combinations, but 
also in other combinations or in isolation, without departing 
from the scope of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic plan view of a connecting device 
according to a preferred embodiment of the present invention; 

FIG. 2 is a schematic plan view of an electronic device 
assembly according to a preferred embodiment of the present 
invention; 

FIG. 3 is a schematic plan view of an electronic device 
assembly according to a preferred embodiment of the present 
invention, with the connecting device being attached; 

FIG. 4 is a schematic plan view of an electronic device 
assembly according to a preferred embodiment of the present 
invention, with the connecting device being detached; 

FIG. 5 is a schematic plan view of an electronic device 
assembly according to a preferred embodiment of the present 
invention, with the connecting device being detached; 

FIG. 6 is a schematic plan view of an electronic device 
assembly according to a preferred embodiment of the present 
invention, with the connecting device being detached; and 

FIG. 7 is a schematic plan view of an electronic device 
assembly according to a preferred embodiment of the present 
invention, with the connecting device being detached. 

DETAILED DESCRIPTION 

The present invention can be explained with reference to 
the following example embodiments. However, these 
example embodiments are not intended to limit the present 
invention to any specific examples, embodiments, environ 
ments, applications or implementations described in these 
embodiments. Therefore, description of these embodiments 
is only for purpose of illustration rather than to limit the 
present invention. 

FIG. 1 is a schematic plan view of a connecting device 
according to a preferred embodiment of the present invention, 
and FIG. 2 is a schematic plan view of an electronic device 
assembly according to a preferred embodiment of the present 
invention. 

In preferred embodiments of the present invention, a con 
necting device 1A and an electronic device assembly 1 are 
proposed. Hereinbelow, the connecting device 1A will be 
described firstly, and then the electronic device assembly 1 
will be described. 
As shown in FIG. 1, the connecting device 1A comprises a 

connector structure 10, which has a first housing 11, a plug 
connector 12, a plurality of first electrical contacts 13 and a 
first magnetic-metal set 14. The first housing 11 may be a 
housing that is integrally formed, a housing formed of mul 
tiple pieces, a packaging body or the like. The first housing 11 
has a first Surface (e.g., a back Surface), which is preferably a 
planar Surface. The plug connector 12 may be a connector 
conforming to any specification (e.g., USB, Ethernet, HDMI 
or VGA), and protrudes from the first housing 11 (e.g., from 
a front surface of the first housing 11). 

Each of the first electrical contacts 13 may be a metal 
contact, and the number of the first electrical contacts 13 may 
correspond to the number of pins of the plug connector 12. 
The first electrical contacts 13 are disposed on the first surface 
111, and can be partly or wholly embedded into the first 
housing 11. The first electrical contacts 13 are also electri 



US 9,362,664 B2 
3 

cally connected with the plug connector 12, and the electrical 
connection therebetween may be implemented by metal ter 
minals or transmission wires (not shown) disposed within the 
first housing 11. 

Depending on the type of the plug connector 12, the first 
electrical contacts 13 may include a power contact, a ground 
contact and one or more signal contacts so that electric energy 
and signals can be transmitted. 
The first magnetic-metal set 14 is disposed on the first 

Surface 111 of the first housing 11, and may comprise one or 
more magnetic metals 141. In this embodiment, the first mag 
netic-metal set 14 comprises two magnetic metals 141. The 
two magnetic metals 141 may be disposed at outer sides of the 
first electrical contacts 13. In other words, the first electrical 
contacts 13 are disposed between the two magnetic metals 
141. The two magnetic metals 141 may also be partly or 
wholly embedded into the first housing 11. 

The two magnetic metals 141 may each be a metal that can 
be magnetically attracted, so the magnetic metals 141 may be 
of the following species: a paramagnetic metal, a ferromag 
netic metal or a magnet. Furthermore, the magnetic metals 
141 may beformed as a part of the first housing 11, or in other 
words, a part of the first housing 11 may be used as the 
magnetic metals 141; and in this case, the first house 11 as a 
whole may be formed of a paramagnetic metal, a ferromag 
netic metal or a magnet, or at least the first surface 111 thereof 
is formed of a paramagnetic metal, a ferromagnetic metal or 
a magnet. 

If each of the two magnetic metals 141 is a magnet, then the 
north-seeking poles of the two magnets are pointed toward 
two opposite orientations respectively. In other words, the 
north-seeking pole of one of the two magnets may be pointed 
toward a front side of the first housing 11, and the north 
seeking pole of the other magnet may be pointed toward the 
back side of the first housing 11. 
As shown in FIG. 2, the electronic device assembly 1 may 

comprise the aforesaid connecting device 1A and an elec 
tronic device 2A. The electronic device 2A may be an elec 
tronic device of any kind, e.g., a notebook computer, a mobile 
phone, a digital camera or the like (here a tablet computer is 
shown as an example), and has at least one socket connector 
21A. The type of the socket connector 21A corresponds to 
that of the socket connector 12 of the connecting device 1A so 
that the plug connector 12 can be plugged into the Socket 
connector 21A. 
When the plug connector 12 has been plugged into the 

Socket connector 21A, the first housing 11 of the connecting 
device 1A protrudes from the electronic device 2A, with the 
first electrical contacts 13 of the connecting device 1A and the 
first magnetic-metal set 14 being located outside the elec 
tronic device 2A. In other words, the first electrical contacts 
13 and the first magnetic-metal set 14 will not enter the 
interior of the socket connector 21A. 
By plugging the plug connector 12 into the Socket connec 

tor 21A, the socket connector 21A of the electronic device 2A 
may be transformed into a non-pluggable magnetic connec 
tor. Then, even if there is no built-in magnetic connector in the 
electronic device 2A, the electronic device 2A can still be 
connected to other magnetic connectors or devices (e.g., con 
nected to the storage structure 20 of the connecting device 
1A) via the connector structure 10 of the connecting device 1. 
The storage structure 20 will be detailed as follows. 

Referring to FIG.3 and FIG. 4, two schematic plan views 
of electronic device assemblies according to the present 
invention are shown therein respectively. The storage struc 
ture 20 of the connecting device 1A is used to store electronic 
data therein. The storage structure 20 may have a second 
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4 
housing 21, a data storage element 22, a plurality of second 
electrical contacts 23 and a second magnetic-metal set 24. 
The second housing 21 may be a housing that is integrally 
formed, a housing formed of multiple pieces, a packaging 
body or the like, and there is no particular limitation on the 
configuration thereof. The second housing 21 has a second 
Surface 211 (e.g., a front Surface), which is preferably a planar 
surface; and the second surface 211 can face toward the first 
surface 111 of the connector structure 10. 
The data storage element 22 may comprise a memory chip 

or a solid-state hard disk for storing electronic data. The data 
storage element 22 may be disposed inside the second hous 
ing 21 to be sheltered and protected by the second housing 21. 
The second electrical contacts 23 may each be a metal con 
tact, and are disposed on the second Surface 211 of the second 
housing 21. 
The second electrical contacts 23 may be partly or wholly 

embedded into the second housing 21, and the way in which 
the second electrical contacts 23 are arranged may corre 
spond to that of the first electrical contacts 13. The second 
electrical contacts 23 and the data storage element 22 are 
electrically connected with each other, and the electrical con 
nections therebetween may be implemented by a circuit 
board or transmission wires (not shown) disposed inside the 
second housing 21. 
The second magnetic-metal set 24 is disposed on the sec 

ond Surface 211 of the second housing 21, and may comprise 
one or more magnetic metals 241. In this embodiment, the 
second magnetic-metal set 24 comprises two magnetic metals 
241. The two magnetic metals 241 may be located at outer 
sides of the second electrical contacts 23. Each of the two 
magnetic metals 241 is a metal that can be magnetically 
attracted, so the magnetic metals 141 may be of the following 
species: a paramagnetic metal, a ferromagnetic metal or a 
magnet. Furthermore, the magnetic metals 241 may be 
formed as a part of the second housing 21, or in other words, 
a part of the second housing 21 may be used as the magnetic 
metals 241. 

If each of the two magnetic metals 241 is a magnet, then the 
north-seeking poles of the two magnets are pointed toward 
two opposite orientations respectively. In other words, the 
north-seeking pole of one of the two magnets may be pointed 
toward a front side of the first housing 21, and the north 
seeking pole of the other magnet may be pointed toward the 
back side of the first housing 21. 
The storage structure 20 may be used to be joined with the 

connector structure 10, and is also detachable from the con 
nector structure 10 after they are joined together. In detail, 
when the second housing 21 of the storage structure 20 comes 
close to the first housing 11 of the connector structure 10, the 
second magnetic-metal set 24 of the storage structure 20 and 
the first magnetic-metal set 14 of the connector structure 10 
will be attracted toward each other to temporarily fix the 
second housing 21 to the first housing 11; and then when a 
force greater than the magnetic force generated therebetween 
is applied to the second housing 21 or the first housing 11, the 
second housing 21 and the first housing 11 can be detached 
from each other. 

After the second housing 21 and the first housing 11 are 
joined with each other, the second electrical contacts 23 of the 
storage structure 20 make contact with the first electrical 
contacts 13 of the connector structure 10 respectively so that 
the data storage element 22 is electrically connected to the 
plug connector 12 of the connector structure 10. Then, the 
electronic device 2A can be electrically connected to the data 
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storage element 22 of the storage structure 20 via the connec 
tor structure 10 to transmit data, signals or electric energy 
therebetween. 

Connecting the connector structure 10 (or the electronic 
device 2A) and the storage structure 20 with each other by 
means of the magnetic force can achieve at least the following 
technical effects: 

1. Because the storage structure 20 is temporarily fixed to 
the connector structure 10 by means of the magnetic force, the 
storage structure 20 will be detached from the connector 
structure 10 when being impacted by a great force. Thus, the 
storage structure 20 will not be damaged by a great stress 
resulting from the impact force, and it is difficult for the 
impact force to be transmitted to or applied on the connector 
structure 10 and the electronic device 2A. 

2. In case the storage structure 20 is detached from the 
connector structure 10 due to an impact action, the storage 
structure 20 enters a power off status or a sleep status to 
prevent loss or corruption of the data stored in the data storage 
element 22. For example, if the storage structure 20 is in the 
form of an external hard disk, then when it is detached from 
the connector structure 10, the magnetic read/write head (not 
shown) will return to the original position to prevent damage 
of the magnetic tracks (not shown) due to falling off of the 
storage structure 20. 

3. When both the magnetic metals 241 of the storage struc 
ture 20 and the magnetic metals 141 of the connector structure 
10 are two magnets whose north-seeking poles are pointed 
toward directions opposite to each other, the storage structure 
20 and the connector structure 10 can only bejoined with each 
other in one direction. This can prevent false connection of 
the first metal contacts 13 and the second metal contacts 23 
(i.e., prevent first metal contacts 13 and second metal contacts 
23 that don’t correspond to each other from making contact 
with each other). 

4. When the storage structure 20 and the connector struc 
ture 10 are joined by the magnetic force, the first metal con 
tacts 13 and the second metal contacts 23 can connect to each 
other automatically. Therefore, the users can easily line-up 
the storage structure 20 and the connector structure 10 with 
out using much effort to align the first and second metal 
contacts 13 and 23. 

It shall be noted that, the data storage element 22 of the 
storage structure 20 may be replaced by a battery 22 so that 
electric energy can be output by the storage structure 20 to the 
electronic device 2A as a standby power source of the elec 
tronic device 2A. Furthermore, the storage structure 20 may 
also comprise both the battery 20 and the data storage element 
22 at the same time. 

Referring to FIG.5 to FIG.7, three schematic plan views of 
electronic device assemblies according to preferred embodi 
ments of the present invention are shown therein respectively. 
Apart from being magnetically and electrically connected 
with the storage structure 20, the connector structure 10 of the 
connecting device 1A may also be magnetically and electri 
cally connected with a second connector structure 30 of the 
connecting device 1A. 

Similar to the storage structure 20, the second connector 
structure 30 also has a second housing 31, a plurality of 
second electrical contacts 33 and a second magnetic-metal set 
34 (i.e., magnetic metals 341). However, the second connec 
tor structure 30 is different from the storage structure 20 in 
that: the second connector structure 30 has a second connec 
tor 32 but does not have a data storage element or a battery. 
Hereinbelow, only the difference between the second connec 
tor structure 30 and the storage structure 20 will be described, 
with similarities therebetween being omitted. 
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6 
The second connector may be a connector conforming to 

any specification (e.g., USB, Ethernet, HDMI or VGA), and 
the specification that it conforms to may be different from that 
of the plug connector 12. The second connector 32 may be 
embodied in different forms: for example, it may be a plug 
connector (as shown in FIG. 5) or a socket connector (as 
shown in FIG. 6); it may be directly disposed on a third 
surface 312 of the second housing (as shown in FIGS. 5 and 
6) or indirectly disposed on the third surface 312 via a signal 
transmission line 35 (as shown in FIG. 7). The third surface 
312 may be, for example, a back surface or a top surface of the 
second housing 31. 
The second connector structure 30 may be a card reader or 

an adaptor. That is, the second connector 32 of the second 
connector structure 30 may be firstly connected with a con 
nector (not shown) of a memory card 40 or of another elec 
tronic device, and then the second connector structure 30 is 
connected with the connector structure 10 so that the memory 
card 40 or the another electronic device can be electrically 
connected to the electronic device 2A via the connecting 
device 1A. 

According to the above descriptions, in the preferred 
embodiments of the present invention, the connector struc 
ture of the connecting device can transform a socket connec 
tor of an electronic device into a “non-pluggable magnetic 
connector conveniently so that the electronic device can be 
connected with other magnetic connectors or units (e.g., the 
storage structure or the second connector structure of the 
connecting device); in other words, even if the electronic 
device is not provided with a built-in magnetic connector, a 
magnetic connector can also be obtained readily by means of 
the connector structure of the connecting device. 
The above disclosure is related to the detailed technical 

contents and inventive features thereof. People skilled in this 
field may proceed with a variety of modifications and replace 
ments based on the disclosures and Suggestions of the inven 
tion as described without departing from the characteristics 
thereof. Nevertheless, although such modifications and 
replacements are not fully disclosed in the above descrip 
tions, they have substantially been covered in the following 
claims as appended. 

What is claimed is: 
1. A connecting device, comprising: 
a connector structure having a first housing, a plug connec 

tor, a plurality of first electrical contacts and a first mag 
netic-metal set, wherein the first housing has a first Sur 
face on which the first electrical contacts are disposed, 
the first housing is formed of magnetic metal to be used 
as the first magnetic-metal set, and the plug connector 
protrudes from the first housing and is electrically con 
nected to the first electrical contacts; and 

a storage structure including a second housing, a data stor 
age element within the second housing, a plurality of 
second electrical contacts and a second magnetic-metal 
set, wherein the second housing has a second surface 
that faces the first Surface, the second electrical contacts 
and the second magnetic-metal set are disposed on the 
second Surface, and the second electrical contacts are 
electrically connected to the data storage element; 

wherein the first and second magnetic-metal sets are 
attracted toward each other to join the first and second 
housings, and thus the second electrical contacts make 
contact with the first electrical contacts respectively. 

2. The connecting device of claim 1, wherein the first 
electrical contacts include a power contact, a ground contact 
and a signal contact. 
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3. The connecting device of claim 1, wherein the first 
magnetic-metal set comprises a plurality of magnetic metals, 
and the first electrical contacts are located between the mag 
netic metals. 

4. The connecting device of claim 1, wherein the first 5 
magnetic-metal set comprises two magnets, and north-seek 
ing poles of the two magnets are pointed toward two opposite 
orientations respectively. 

5. The connecting device of claim 1, wherein the storage 
structure further includes a battery disposed within the sec- 10 
ond housing and electrically connected to the second electri 
cal contacts. 

6. An electronic device assembly, comprising: 
an electronic device, having a socket connector, and 
the connector device of claim 1, wherein the plug connec- 15 

tor is inserted into the socket connector of the electronic 
device, and the first electrical contacts are located out 
side the electronic device. 

k k k k k 


